Premature chromosome condensation, structural chromosome aberrations, and micronuclei in early mouse embryos after treatment of paternal postmeiotic germ cells with triethylenemelamine: possible mechanisms for chemically induced dominant-lethal mutatiions.
Cytogenetic effects in preimplantation 4-8-cell mouse embryos have been investigated after treating paternal postmeiotic germ cells with triethylenemelamine (TEM). Dose-levels of TEM which do not affect fertilization but yield high incidence of dominant-lethal mutations in sperm and spermatids were shown to produce relatively high frequencies of (a) premature chromosome condensation (PCC), (b) structural chromosome anomalies (breakage-reunion phenomena), and (c) micronuclei in these embryos. The results indicate that genetic death of embryos is mainly due to imbalance (i.e. loss) of genetic material, either from breaks leading to lagging fragments and micronuclei, or from the segregation of various types of exchange figures (dicentrics, rings etc.) resulting in mechanical disturbances of cleavage division. It is suggested that PCC, to some extent, is an expression of TEM-induced long-lived lesions which, transmitted into the egg, prevent the chromosomes in question from replicating and/or condensing normally. This phenomenon could well be associated with loss of chromosome material resulting in embryonic death.